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MESSAGE CONTROL PROGRAM FOR
MANAGING ELECTRIC POWER SYSTEM BY
MESSAGE QUEUING BETWEEN
APPLICATIONS BASED ON PRIORITY

CROSS-REFERENCE TO RELATED
APPLICATIONS

This is a Continuation application of PCT application No.
PCT/IP2012/073089, filed on Sep. 10, 2012, which was pub-
lished under PCT Article 21(2) in Japanese.

FIELD

Embodiments described herein relate generally to a mes-
sage control program.

BACKGROUND

FIG.1 is a schematic view showing a monitoring apparatus
and its peripheral arrangement in a conventional electric
power system. In the conventional electric power system, a
plurality of devices #1 to #n transmit data to a monitoring
apparatus 10, and the monitoring apparatus 10a saves the data
in an electric power system DB 12 via a dedicated bus 11.

A processor (not shown) in the monitoring apparatus 10a
functions as a plurality of internal application units 13A to
13C by executing a plurality of internal application programs
A to C (to be referred to as internal applications A to C
hereinafter) in a memory (not shown). The plurality of inter-
nal application units 13A to 13C appropriately read out data
from the electric power system DB 12, and transmit/receive
messages including the data to/from each other.

In this manner, queuing is directly performed mainly
between the internal application units 13A to 13C in the
conventional electric power system. Thus, messages are
transmitted/received according to a method unique to each of
the internal application units 13A to 13C. Such a method is
called an interconnection method.

Recently, queuing for a plurality of applications and queu-
ing for an external application are becoming indispensable
even in an internal application, along with developments in
smart communities.

In message queuing between applications, messages are
transmitted/received via a common bus 14 in a monitoring
apparatus 105 and a plurality of bus connection adapters 15A
to 15C, as shown in FIG. 2. Such a method is called a common
bus method.

Each of the bus connection adapters 15A to 15C includes a
messaging layer [.1, connecting layer [.2, and adapter layer
L3. The messaging layer .1 has a message transmission/
reception function. The connecting layer 1.2 has a function of
connecting to the common bus 14. The adapter layer .3 has a
message processing function and a queuing function for an
existing system.

Also, in message queuing between the applications, the
types of processing contents (to be also referred to as services
hereinafter) are increasing, and the following CIS (Compo-
nent Interface Specification) standards are defined.

IEC 61970-401: CIS (Component Interface Specifica-

tion)—framework

IEC 61970-402: CIS—common service

IEC 61970-403: CIS—GDA (General-purpose Data

Access)
IEC 61970-404: CIS—HSDA (High-Speed Data Access)
IEC 61970-405: CIS—GES (General-purpose Event and
Subscription)
IEC 61970-407: CIS—TSDA (Time-Series Data Access)
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These standards are classified in accordance with services.
For example, the HSDA service is high-priority processing,
and message processing must be executed with priority over
other services.

Examples of a priority control request are as follows.

Pass other messages

Pass other messages by raising priority in accordance
with a service.

Processing with particularly high urgency passes other
messages even for the same service.

Pass other messages even for the same service if a delay
occurs in processing due to, e.g., a network load.

Transmit a message even when an error occurs in a
transmission process.

The priority control as described above can be imple-
mented by, e.g., a dispatcher 20 which dispatches a message
as shown in FIG. 3. As the dispatcher 20, a JMS (Java Mes-
saging Service) server of Java™ or the like can be used.

In the interconnection method as described above, how-
ever, the internal application units 13A to 13C transmit/re-
ceive messages by their respective unique methods, and this
makes message priority control difficult.

Also, in the common bus method, the dispatcher 20 per-
forms priority control on a message flowing through the com-
mon bus 14 and arriving at the dispatcher 20. This makes it
difficult to perform priority control on messages flowing
through the common bus 14.

A problem to be solved by the present invention is to
provide a message control program capable of implementing
priority control of messages flowing through a common bus.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view showing a monitoring apparatus
and its peripheral arrangement in a conventional electric
power system.

FIG. 2 is a schematic view for explaining a conventional
common bus method.

FIG. 3 is a schematic view for explaining conventional
priority control.

FIG. 4 is a schematic view showing a monitoring apparatus
and its peripheral arrangement to which a message control
program according to the first embodiment is applied.

FIG. 5 is a schematic view for explaining a storage unit in
the first embodiment.

FIG. 6 is a schematic view for explaining an operation in
the first embodiment.

FIG. 7 is a schematic view for explaining an operation in
the first embodiment.

FIG. 8 is a schematic view for explaining a storage unit in
the second embodiment.

FIG. 9 is a schematic view for explaining an operation in
the second embodiment.

FIG. 10 is a schematic view for explaining a storage unit in
the third embodiment.

FIG. 11 is a schematic view for explaining an operation in
the third embodiment.

FIG. 12 is a schematic view for explaining a storage unit in
the fourth embodiment.

FIG. 13 is a schematic view for explaining an operation in
the fourth embodiment.

FIG. 14 is a schematic view for explaining a storage unit in
the fifth embodiment.

FIG. 15 is a schematic view for explaining an operation in
the fifth embodiment.
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FIG. 16 is a schematic view for explaining a storage unit in
the sixth embodiment.

FIG. 17 is a schematic view for explaining an operation in
the sixth embodiment.

FIG. 18 is a schematic view for explaining message trans-
mission/reception in the seventh embodiment.

FIG. 19 is a schematic view for explaining an operation in
the seventh embodiment.

DETAILED DESCRIPTION

In general, according to one embodiment, a message con-
trol program of an embodiment is stored in a non-transitory
computer-readable storage medium, and is used for a moni-
toring apparatus including a data storage unit, a plurality of
internal application units, and a common bus.

The monitoring apparatus executes the message control
program.

The data storage unit stores data received from a plurality
of devices.

The plurality of internal application units transmit/receive
messages containing the data in the data storage unit.

The common bus can transmit the messages between the
plurality of internal application units.

The monitoring apparatus further includes a storage unit.

The storage unit stores a file describing message types
indicating the types of the messages, service names for iden-
tifying the internal application units, and communication
method identification information for identitying communi-
cation methods of the messages, by associating these pieces
of information with each other.

The message control program is a program for causing the
monitoring apparatus to further function as a plurality of
message control units for individually controlling a commu-
nication method of a message transmitted from each internal
application unit.

Each message control unit includes a reception unit, a
specifying unit, and a sending unit.

The reception unit receives a message containing the mes-
sage type and service name from the internal application unit.

The specifying unit specifies communication method iden-
tification information from the file based on the message type
and service name in the received message.

The sending unit changes the communication method of
the received message based on the specified communication
method identification information, and sends the message to
the common bus.

Embodiments will be explained below with reference to
the accompanying drawings.

<First Embodiment>

FIG. 4 is a schematic view showing a monitoring apparatus
to which a bus connection program according to the first
embodiment is applied, and the peripheral arrangement of the
monitoring apparatus. The same reference numerals as those
shown in FIG. 3 denote the same parts, a detailed description
thereof will not be repeated, and different parts will be mainly
described below. Even in the following embodiments, a
repetitive description will be omitted.

Although three internal application units 13A to 13C are
shown in FIG. 4, each embodiment will exemplify message
transmission in one internal application unit 13A, without
exemplifying transmission/reception between the internal
application units 13A to 13C.

The same part as the arrangement shown in FIG. 3 is an
arrangement including a dedicated bus 11, an electric power
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system DB (data storage unit) 12, the internal application
units 13A to 13C, and a common bus 14 in a monitoring
apparatus 10.

The electric power system DB 12 stores data received from
a plurality of devices #1 to #n.

The internal application units 13 A to 13C transmit/receive,
e.g., messages containing the data in the electric power sys-
tem DB 12.

The common bus 14 is a bus capable of transmitting mes-
sages between the common bus 14 and internal application
units 13A to 13C.

That is, the first embodiment further includes storage units
16A to 16C and message control adapters 17A to 17C, instead
of bus connection adapters 15A to 15C, unlike the arrange-
ment shown in FIG. 3.

The storage units 16A to 16C store files describing mes-
sagetypes indicating the types of messages, service names for
identifying the internal application units 13A to 13C, and
communication method identification information for identi-
fying communication methods of the messages, by associat-
ing these pieces of information with each other.

More specifically, as shown in FI1G. 5, the storage units 16 A
to 16C store a first file F1 describing message types and
service names by associating them with each other, and a
second file F2 describing the service names and communica-
tion method identification information by associating them
with each other.

Note that the communication method identification infor-
mation can contain communication method names “commu-
nication method 17, . . . , “communication method 3 for
identifying communication methods, and unique identifiers
“o” and “B” for identifying a connection, session, or queue in
these communication methods.

The unique identifiers “a” and “f” may also be omitted
from the communication method identification information.
Note that the first and second files F1 and F2 may also be
modified into one file (not shown) describing the message
types, service names, and communication method identifica-
tion information by associating them with each other. Note
also that the first and second files F1 and F2 can describe data
not only by a table form but also by a desired form such as an
XML form.

The communication method is a means (method) for trans-
mitting/receiving messages. For example, it is possible to
appropriately use Socket or IMS (Java Messaging Service).

JMS is a sophisticated messaging communication method
and has a higher communication load and lower communica-
tion speed than those of Socket.

Socket has a lower communication load and higher com-
munication speed than those of JMS.

Accordingly, an optimum communication method is pre-
selected by an administrator in accordance with the service
contents, and communication method identification informa-
tion indicating the optimum communication method is writ-
ten in the storage units 16 A to 16C.

On the other hand, each of the message control adapters
(message control unit) 17A to 17C is a functional unit which
is implemented when a processor (not shown) in the moni-
toring apparatus 10 executes a message control program in a
memory (not shown).

In other words, the message control adapters 17A to 17C
can be implemented by combining hardware resources and
software. As this software, as shown in FIG. 4, a message
control program which is preinstalled in a computer of the
monitoring apparatus 10 from a network or non-transitory
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computer-readable storage medium M and causes the com-
puter to implement the functions of the message control
adapters 17A to 17C is used.

It is, however, also possible to implement each of the mes-
sage control adapters 17A to 17C not only as the combination
of hardware resources and software, but also as a message
connecting device having a hardware configuration.

The message control adapters 17A to 17C individually
control communication methods of messages transmitted
from the internal application units 13A to 13C, and have, e.g.,
following functions (f17-1) to (f17-8):

(f17-1) A receiving function of receiving a message con-
taining the message type and service name from the internal
application unit 13A, 13B, or 13C.

(f17-2) A specifying function of specifying communica-
tion method identification information from the files F1 and
F2, based on the message type and service name in the
received message.

(f17-3) A sending function of changing the communication
method of the received message based on the specified com-
munication method identification information, and sending
the message to the common bus 14.

The sending function (f17-3) may include following func-
tions (f17-3-1) to (f17-3-3).

(f17-3-1) A first changing function of changing a commu-
nication method based on communication method names
“communication method 17, . . . , “communication method
3

(f17-3-2) A second changing function of changing a con-
nection, session, or queue in the communication method
based on unique identifiers “o”” and “f”.

(f17-3-3) A function of sending the message to the com-
mon bus 14 after the changes by the first changing function
(f17-3-1) and second changing function (f17-3-2).

Next, the operation of the monitoring apparatus including
the message control adapters 17A to 17C configured as
described above will be explained with reference to FIGS. 6
and 7. Note that the following explanation will be given by
taking, as an example, a case in which the internal application
unit 13A sends a message to the common bus via the message
control adapter 17A. However, the present invention is not
limited to this, and the internal application unit 13B or 13C
may send a message to the common bus 14 via the message
control adapter 17B or 17C.

First, in the monitoring apparatus 10, a processor (not
shown) activates the message control adapter 17A by execut-
ing the message control program.

As an initialization process, the message control adapter
17 A reads the files F1 and F2 from the storage unit 16A.

Also, as another initialization process, the message control
adapter 17A connects to the common bus 14 and internal
application unit 13A.

Subsequently, the message control adapter 17A receives a
message containing the message type and service name from
the internal application unit 13A.

Based on the message type and service name in the
received message, the message control adapter 17A specifies
communication method identification information from the
files F1 and F2.

The message control adapter 17A changes the communi-
cation method of the received message based on the specified
communication method identification information, and sends
the message to the communication bus 14.

In this case, as shown in, e.g., FIG. 6, the communication
method of a message m2 containing a message type “MD”
and service name “service D” is changed from the commu-
nication method of the internal application unit 13A to a
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communication method “communication method 4” associ-
ated with the message type “MD” and service name “service
D”. The communication method of a message m1 containing
a message type “MB” and service name “service B” is
changed to “communication method 2”, and the unique iden-
tifier of a connection, session, or queue is changed to “a”.

When the communication speed of “communication
method 4” is higher than that of “communication method 2”,
the message m2 of “communication method 4 can pass the
message m1 of “communication method 2”.

As described above, priority processing of a message can
be controlled in accordance with the service (processing con-
tents) by selecting acommunication method corresponding to
the service name contained in the message.

Also, a faster communication method is defined in the file
F2 for a message of a preferential service. This makes it
possible to communicate the message faster than messages of
other services.

As shown in, e.g., FIG. 7, for a service name using the CIS
standards, the HSDA service requires high-speed communi-
cation. Therefore, “communication method 4” as a high-
speed communication method is defined in the file F2.

In this embodiment as described above, the message con-
trol adapter 17 A specifies communication method identifica-
tion information from the files F1 and F2 based on the mes-
sage type and service name in a message received from the
internal application unit 13A, changes the communication
method of the received message based on the specified com-
munication method identification information, and sends the
message to the common bus. This arrangement can imple-
ment priority control of messages flowing through the com-
mon bus.

In other words, the arrangement in which a communication
method can be selected in accordance with the processing
contents (service) in the message control adapters 17A to 17C
can implement priority control of messages flowing through
the common bus.

More specifically, the priority (transmission performance)
of a message changes in accordance with the processing
contents (service). For example, an alert message has a high
priority and must be transmitted/received at high speed. In
this embodiment, a communication method is selected for
each service, instead of using the same communication
method for all services. This arrangement makes it possible to
control the priority of a message.

<Second Embodiment>

Next, a message control adapter and its peripheral arrange-
ment based on a message control program according to the
second embodiment will be explained with reference to FIG.
4 described above.

The second embodiment is a modification of the first
embodiment, and is a form in which if a delay (a network
delay or a delay caused by process concentration) occurs in a
communicating means, message control is executed so as to
use another communicating means even for the same service.
Three methods [1] to [3] below are possible as a priority
processing method by message control:

[1]A method (to be also referred to as a first method here-
inafter) of changing a connection, session, or queue by using
the same communication method.

[2] A method (to be also referred to as a second method
herein after) using different communication methods.

[3]A method (to be also referred to as a third method
hereinafter) using [1] and [2] described above by combining
them.

In the following explanation, an example using the first
method will be described in this embodiment, and examples
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using the second and third embodiments will be described in
third and fourth embodiments.

In this embodiment, more specifically, as shown in FIG. 8,
storage units 16A to 16C store a third file F3 instead of a
second file F2.

The third file F3 describes service names and communica-
tion method identification information by associating them
with each other. In this example, the service names in the third
file F3 are described in the left column.

The communication method identification information in
the third file F3 contains a first communication method name
to be used when there is no message transmission delay, and
a second communication method name to be used when there
is a message transmission delay.

In this example, the first communication method names are
described in the middle column of the file F3. The file F3
describes, in addition to the first communication method
name, unique identifiers “a” and “p” for identifying a con-
nection, session, or queue in a communication method having
the first communication method name.

In this example, the second communication method names
are described in the right column of the file F3. Similarly, the
file F3 describes, in addition to the second communication
method name, unique identifiers “f” and “y” for identifying a
connection, session, or queue in a communication method
having the second communication method name.

Accordingly, a specifying function (f17-2) of message
control adapters 17A to 17C has a function (f17-2-1) of speci-
fying the first or second communication method name from a
file F1 and the file F3 based on the message type, the service
name, and the presence/absence of a delay. The specitying
function (f17-2) has the function (f17-2-1) in the third and
fourth embodiments (to be described later) as well.

The presence/absence of a delay is known when the mes-
sage control adapters 17A to 17C periodically perform deter-
mination by using Heart beat or the like, and hold a flag
indicating the determination result. This similarly applies to
each of the following embodiments.

The operation of a monitoring apparatus including the
message control adapters 17A to 17C configured as described
above will now be explained. Note that the following expla-
nation will be given by taking, as an example, a case in which
an internal application unit 13A sends a message to a common
bus via the message control adapter 17A.

However, the present invention is not limited to this, and an
internal application unit 13B or 13C may also send a message
to a common bus 14 via the message control adapter 17B or
17C.

First, ina monitoring apparatus 10, a processor (not shown)
activates the message control adapter 17A by executing the
message control program.

As an initialization process, the message control adapter
17 A reads the files F1 and F3 from the storage unit 16A.

Also, as another initialization process, the message control
adapter 17A connects to the common bus 14 and internal
application unit 13A.

Subsequently, the message control adapter 17A receives a
message containing the message type and service name from
the internal application unit 13A.

Based on the message type and service name in the
received message, the message control adapter 17A specifies
communication method identification information from the
files F1 and F3.

In this step, the message control adapter 17A specifies the
first or second communication method name from the files F'1
and F3, based on the presence/absence of a delay in addition
to the message type and service name.
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After that, the message control adapter 17A changes the
communication method of the received message based on the
specified communication method identification information,
and sends the message to the communication bus 14.

Inthis case, as shownin, e.g., FIG. 9, when there is no delay
(in a normal case), the communication method of message m
1 is changed from the communication method of the internal
application unit 13A to a communication method “commu-
nication method 2; o associated with a message type “MB”,
a service name “service B”, and a communication method to
be used when there is no delay.

On the other hand, when there is a delay, the communica-
tion method of message m2 is changed from the communi-
cation method of the internal application unit 13 A to a com-
munication method “communication method 2; §”” associated
with the message type “MB”, the service name “service B”,
and a communication method to be used when there is a delay.
The unique identifier § represents a connection, session, or
queue for passing only.

When the communication speed of “communication
method 2; §” is higher than that of “communication method 2;
a”, message m2 of “communication method 2; R” can pass
message m1 of “communication method 2; o”.

In this embodiment as described above, the first or second
communication method name is specified from the files F1
and F3 based on the message type, the service name, and the
presence/absence of a delay. This arrangement can imple-
ment priority control of a message when a delay occurs in a
communicating means, in addition to the effect of the first
embodiment.

Also, in the first method described in this embodiment, a
connection, session, or queue is changed by using the same
communication method in accordance with the presence/ab-
sence of a delay. If a delay occurs, preferential processing of
a message is performed by using the unique identifier such as
the connection, session, or queue. For example, a queue pre-
pared for passing only can be used for a message having a
high priority.

More specifically, a message having a high urgency exists
even for the same service. In this case, this message can pass
other messages when a communicating means for passing
only is prepared. Also, if a delay occurs in the communicating
means, the message can pass other messages in accordance
with rules.

<Third Embodiment>

Next, a message control adapter and its peripheral arrange-
ment based on a message control program according to the
third embodiment will be explained with reference to FIG. 4
described above.

The third embodiment is a modification of the second
embodiment, and is a form in which if a delay occurs in a
communicating means, message control is executed by the
second method using a different communicating method.

Inthis embodiment, more specifically, as shown in FIG. 10,
storage units 16A to 16C store a fourth file F4 instead of a
third file F3.

The fourth file F4 describes service names and communi-
cation method identification information by associating them
with each other. In this example, the service names in the
fourth file F4 are described in the left column.

The communication method identification information in
the fourth file F4 contains a first communication method
name to be used when there is no message transmission delay,
and a second communication method name to be used when
there is a message transmission delay.

In this example, the first communication method names are
described in the middle column of the file F4.
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In this example, the second communication method names
are described in the right column of the file F4.

As described previously, a specifying function (f17-2) of
message control adapters 17A to 17C has a function (f17-2-1)
for specifying the first or second communication method
name from a file F1 and the file F4 based on the message type,
the service name, and the presence/absence of a delay.

The operation of a monitoring apparatus including the
message control adapters 17A to 17C configured as described
above will now be explained. Note that the following expla-
nation will be given by taking, as an example, a case in which
an internal application unit 13A sends a message to a common
bus via the message control adapter 17A. However, the
present invention is not limited to this, and an internal appli-
cation unit 13B or 13C may also send a message to acommon
bus 14 via the message control adapter 17B or 17C.

First, ina monitoring apparatus 10, a processor (not shown)
activates the message control adapter 17A by executing the
message control program.

As an initialization process, the message control adapter
17 A reads the files F1 and F4 from the storage unit 16A.

Also, as another initialization process, the message control
adapter 17A connects to the common bus 14 and internal
application unit 13A.

Subsequently, the message control adapter 17A receives a
message containing the message type and service name from
the internal application unit 13A.

Based on the message type and service name in the
received message, the message control adapter 17A specifies
communication method identification information from the
files F1 and F4.

In this step, the message control adapter 17A specifies the
first or second communication method name from the files F'1
and F4, based on the presence/absence of a delay in addition
to the message type and service name.

After that, the message control adapter 17A changes the
communication method of the received message based on the
specified communication method identification information,
and sends the message to the communication bus 14.

Inthis case, as shown in, e.g., FIG. 11, if there is a delay, the
communication method of message m2 is changed from the
communication method of the internal application unit 13A
to a communication method “communication method 1”
associated with a message type “MB”, a service name “ser-
vice B”, and a communication method to be used when there
is a delay. When the communication speed of “communica-
tion method 17 is higher than that of “communication method
2”, message m2 of “communication method 1” can pass
message m1 of “communication method 2”.

For example, it is possible to use JMS (Java Messaging
Service) as “communication method 2” in a normal state, and
use Socket (preferential processing: for passing only) as
“communication method 1” when a delay occurs.

JMS is a sophisticated messaging communication method
and hence has a large communication load. Therefore, Socket
communication is prepared for passing only, and used if it is
determined that passing is necessary.

In this embodiment as described above, the first or second
communication method name is specified from the files F1
and F4 based on the message type, the service name, and the
presence/absence of a delay. This arrangement can achieve
the same effect as that of the second embodiment.

Also, in the second method described in this embodiment,
a different communication method is used in accordance with
the presence/absence of a delay. If a delay occurs, therefore,
preferential processing of a message is performed by chang-
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ing the communication method. For example, a high-speed
communication method can be used for a message having a
high priority.

<Fourth Embodiment>

Next, a message control adapter and its peripheral arrange-
ment based on a message control program according to the
fourth embodiment will be explained with reference to FIG. 4
described above.

The fourth embodiment is a combination example of the
second and third embodiments, and is a form in which if a
delay occurs in a communicating means, message control is
executed by the third method combining first and second
methods.

Inthis embodiment, more specifically, as shownin FIG. 12,
storage units 16A to 16C store a fifth file F5 instead of a third
or fourth file F3 or F4.

The fifth file F5 describes service names and communica-
tion method identification information by associating them
with each other. In this example, the service names in the fifth
file F5 are described in the left column.

The communication method identification information in
the fifth file F5 contains a first communication method name
to be used when there is no message transmission delay, and
a second communication method name to be used when there
is a message transmission delay.

In this example, the first communication method names are
described in the middle column of the file FS. The file F5
sometimes further describes, in addition to the first commu-
nication method name, unique identifiers “o” and “g” for
identifying a connection, session, or queue in a communica-
tion method having the first communication method name.

In this example, the second communication method names
are described in the right column of the file F5. Similarly, the
file F5 sometimes further describes, in addition to the second
communication method name, unique identifiers “p” and “y”
for identifying a connection, session, or queue in a commu-
nication method having the second communication method
name.

A specifying function (f17-2) of message control adapters
17A to 17C has a function (f17-2-1) for specifying the first or
second communication method name from a file F1 and the
file F5 based on the message type, the service name, and the
presence/absence of a delay.

In the above arrangement, as shown in FIG. 13, in accor-
dance with the settings of the file F5, “communication
method 3” can be changed to high-speed “communication
method 2” if'a delay occurs for a message of “service A”, and
“communication method 1; a” can be changed to high-speed
“communication method 1; p” if a delay occurs for a message
of “service B”.

That is, this arrangement using the first or second method
in accordance with a message can achieve the effects of the
second and third embodiments in accordance with a message.

<Fifth Embodiment>

Next, a message control adapter and its peripheral arrange-
ment based on a message control program according to the
fifth embodiment will be explained with reference to FIG. 4
described above.

The fifth embodiment is a modification of the first embodi-
ment, and is a form in which if an error occurs in communi-
cation, message control is executed by a method using a
different communication method.

Inthis embodiment, more specifically, as shown in FIG. 14,
storage units 16A to 16C store a sixth file F6 instead of a
second file F2.

The sixth file F6 describes service names and communica-
tion method identification information by associating them
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with each other. In this example, the service names in the sixth
file F6 are described in the left column.

The communication method identification information in
the sixth file F6 contains a first communication method name
to be used when there is neither a delay nor an error in
message transmission, and a third communication method
name to be used when there is a message transmission error.

In this example, the first communication method names are
described in the middle column of the file F6.

In this example, the third communication method names
are described in the right column of the file F6.

Accordingly, a specifying function (f17-2) of message
control adapters 17A to 17C has, instead of the above-de-
scribed function (f17-2-1), a function (f17-2-2) for specifying
the first or third communication method name from a file F1
and the file F6 based on the message type, the service name,
and the presence/absence of an error. The specifying function
(f17-2) has the function (f17-2-2) in the sixth embodiment (to
be described later) as well.

The presence/absence of an error is known when the mes-
sage control adapters 17A to 17C periodically perform deter-
mination by using Heart beat or the like, and hold a flag
indicating the determination result. This similarly applies to
each of the following embodiments.

The operation of a monitoring apparatus including the
message control adapters 17A to 17C configured as described
above will now be explained. Note that the following expla-
nation will be described by taking, as an example, a case in
which an internal application unit 13A sends a message to a
common bus via the message control adapter 17A. However,
the present invention is not limited to this, and an internal
application unit 13B or 13C may also send a message to a
common bus 14 via the message control adapter 17B or 17C.

First, ina monitoring apparatus 10, a processor (not shown)
activates the message control adapter 17A by executing the
message control program.

As an initialization process, the message control adapter
17 A reads the files F1 and F6 from the storage unit 16A.

Also, as another initialization process, the message control
adapter 17A connects to the common bus 14 and internal
application unit 13A.

Subsequently, the message control adapter 17A receives a
message containing the message type and service name from
the internal application unit 13A.

Based on the message type and service name in the
received message, the message control adapter 17A specifies
communication method identification information from the
files F1 and Fé.

In this step, the message control adapter 17A specifies the
first or third communication method name from the files F1
and F6, based on the presence/absence of an error in addition
to the message type and service name.

After that, the message control adapter 17A changes the
communication method of the received message based on the
specified communication method identification information,
and sends the message to the communication bus 14.

In this case, as shown in, e.g., FIG. 15, when there is no
error (in a normal case), the communication method of the
message is changed from the communication method of the
internal application unit 13A to a communication method
“communication method 2” associated with a message type
“MB”, a service name “service B”, and a communication
method to be used when there is no error.

On the other hand, when there is an error, the communica-
tion method of the message is changed from the communica-
tion method of the internal application unit 13 A to a commu-
nication method “communication method 3” associated with
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the message type “MB?”, the service name “service B”, and a
communication method to be used when there is an error.

When the communication speed of “communication
method 3” is higher than that of “communication method 2”,
a message of “communication method 3” can pass a message
of “communication method 2”.

In this embodiment as described above, the first or third
communication method name is specified from the files F1
and F6 based on the message type, the service name, and the
presence/absence of an error. This arrangement can imple-
ment priority control of a message when an error occurs in a
communicating means, in addition to the effect of the first
embodiment.

Also, if an error occurs in a communicating means of the
message control adapters 17A to 17C, processing can be
continued by another communicating means in accordance
with rules. For example, if an error occurs in a communicat-
ing means, processing can be continued without any interrup-
tion by using another communicating means in accordance
with preset rules.

<Sixth Embodiment>

Next, a message control adapter and its peripheral arrange-
ment based on a message control program according to the
sixth embodiment will be explained with reference to FIG. 4
described above.

The sixth embodiment is a combination example of the
fourth and fifth embodiments, and is a form in which message
control is executed by combining the third method to be used
when a delay occurs in a communicating means, and a
method using a different communication method when an
error occurs in a communicating means.

Inthis embodiment, more specifically, as shownin FIG. 16,
storage units 16 A to 16C store a seventh file F7 instead of a
fifth or sixth file F5 or F6.

The seventh file F7 describes service names and commu-
nication method identification information by associating
them with each other. In this example, the service names in
the seventh file F7 are described in the left column.

The communication method identification information in
the seventh file F7 contains a first communication method
name to be used when there is neither a delay nor an error in
message transmission, a second communication method
name to be used when there is a message transmission delay,
and a third communication method name to be used when
there is a message transmission error.

In this example, the first communication method names are
described in the third column from the right of the file F7. The
file F7 sometimes further describes, in addition to the first
communication method name, unique identifiers “o”” and “p”
for identifying a connection, session, or queue in a commu-
nication method having the first communication method
name.

In this example, the second communication method names
are described in the second column from the right of the file
F7. Similarly, the file F7 sometimes further describes, in
addition to the second communication method name, a
unique identifier “y” for identifying a connection, session, or
queue in a communication method having the second com-
munication method name. To prepare for a case in which a
delay further occurs in a communication method having the
changed communication method name, a plurality of candi-
dates such as a second candidate, a third candidate, . . . can be
defined as the second communication method name.

In this example, the third communication method names
are described in the first column from the right of file F7. To
prepare for a case in which an error further occurs in a com-
munication method having the changed communication
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method name, a plurality of candidates such as a second
candidate, a third candidate, . . . can be defined as the third
communication method name.

As described previously, a specifying function (f17-2) of
message control adapters 17A to 17C has a function (f17-2-1)
for specifying the first or second communication method
name from a file F1 and the file F7 based on the message type,
the service name, and the presence/absence of a delay, and a
function (f17-2-2) of specifying the first or third communi-
cation method name from the files F1 and F7 based on the
message type, the service name, and the presence/absence of
an error.

In the above arrangement as shown in FIG. 17, in accor-
dance with the settings of the file F7, “communication
method 2” can be changed to high-speed “communication
method 1” if a delay occurs for a message of “service A”, and
“communication method 4” can be changed to high-speed
“communication method 1 if a delay occurs for a message of
“service B”.

Also, in accordance with the settings of the file F7, “com-
munication method 2 can be changed to “communication
method 3 ”ifan error occurs for amessage of “service A”, and
“communication method 4 can be changed to “communica-
tion method 3” if an error occurs for a message of “service B”.

That is, the second communication method name is speci-
fied in accordance with a message if a delay occurs, and the
third communication method name is specified in accordance
with a message if a delay occurs. This arrangement can
achieve the effects of the fourth and fifth embodiments.

<Seventh Embodiment>

Next, a message control adapter and its peripheral arrange-
ment based on a message control program according to the
seventh embodiment will be explained with reference to FIG.
4 described above.

This embodiment is a practical example of the first to sixth
embodiments, and realizes practical processing on the trans-
mission and reception sides when changing a communication
method.

For example, as shown in FIG. 18, when a message control
adapter 17A or 17C on the transmission side has changed a
communication method, the message control adapter 17C or
17A on the reception side must send a message received by
the changed communication method to correct service pro-
cessing.

Accordingly, a sending function (f17 -3) of the message
control adapters 17A to 17C includes functions for changing
a communication method, giving a message m a change flag
indicating the change, a communication method name before
the change, and a service name associated with the commu-
nication method name before the change, and sending the
message m to a common bus 14.

The message control adapter 17C further includes a
received message sending function (f17-4) for receiving the
message m sent from the message control adapter 17A or 17B
to the common bus 14, and sending the message m to an
internal application unit 13C based on the change flag, com-
munication method name, and service name given to the
message m.

Likewise, the message control adapters 17A and 17B fur-
ther include the received message sending function (f17-4).

The operation of a monitoring apparatus including the
message control adapters 17A to 17C configured as described
above will now be explained with reference to FIG. 19. Note
that the following explanation will be described by taking, as
an example, a case in which an internal application unit 13A
sends a message to the common bus via the message control
adapter 17A. However, the present invention is not limited to
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this, and an internal application unit 13B or 13C may also
send a message to the common bus 14 via the message control
adapter 17B or 17C.

First, in amonitoring apparatus 10, a processor (not shown)
activates the message control adapter 17A by starting the
execution of the message control program.

As an initialization process, the message control adapter
17A reads files F1 and F2 and the like from a storage unit 16 A.

Also, as another initialization process, the message control
adapter 17A connects to the common bus 14 and internal
application unit 13A.

Subsequently, the message control adapter 17A receives a
message containing the message type and service name from
the internal application unit 13A.

Based on the message type and service name in the
received message, the message control adapter 17A specifies
communication method identification information from the
files F1 and F2 and the like.

The message control adapter 17A changes the communi-
cation method of the received message m based on the speci-
fied communication method identification information, gives
the message m a change flag indicating the change, a com-
munication method name (original communication method)
before the change, and a service name (original service name)
associated with the communication method name before the
change, and sends the message m to the communication bus
14. Note that the message m is further given a communication
method name (present communication method) after the
change, and a service name (present service name) associated
with the communication method name after the change, in
addition to the change flag, original communication method,
and original service name.

On the other hand, the message control adapter 17C on the
reception side receives the message m sent from the message
control adapter 17A to the common bus 14, and sends the
message to the internal application unit 13C based on the
change flag, communication method name, and service name
given to the message m. The internal application unit 13C
corresponds to the original communication method name and
original service name.

Accordingly, even when using a different communicating
means such as communication method 1 for passing only, for
example, a message can be transferred to processing of ser-
vice B corresponding to the original communication method
and original service name.

In this embodiment as described above, the message con-
trol adapter 17A on the transmission side gives a message the
change flag, original communication method, and original
service name. Therefore, the message control adapter 17C on
the reception side can send the message to the internal appli-
cation unit 13C which executes processing of a service cor-
responding to the original communication method and origi-
nal service name.

According to at least one of the embodiments explained
above, the message control adapters 17A to 17C can select a
communication method in accordance with the processing
contents (service). This arrangement can implement priority
control of messages flowing through the common bus.

The method described in each embodiment can also be
stored in a storage medium such as a magnetic disk (Floppy™
disk, hard disk, or the like), an optical disk (CD-ROM, DVD,
or the like), a magneto-optical disk (MO), or a semiconductor
memory as a program which can be executed by a computer
and distributed.

As the storage medium, any configuration which is a com-
puter-readable storage medium in which a program can be
stored may be used regardless of a storage format.
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An OS (operating system) which operates on a computer
on the basis of an instruction of a program installed from the
storage medium in the computer, database management soft-
ware, and MW (middleware) such as network software may
execute a part of the processes to realize the embodiment.

Furthermore, the storage medium according to each
embodiment includes not only a medium independent of a
computer but also a storage medium in which a program
transmitted through a LAN, the Internet, or the like is down-
loaded and stored or temporarily stored.

The number of storage media is not limited to one. A case
in which the process in each embodiment is executed from a
plurality of media is included in the storage medium accord-
ing to the present invention. Any medium configuration may
be used.

A computer according to each embodiment is to execute
the processes in each embodiment on the basis of the program
stored in a storage medium. The computer may have any
configuration such as one apparatus constituted by a personal
computer or a system in which a plurality of apparatuses are
connected by a network.

A computer in each embodiment includes not only a per-
sonal computer but also an arithmetic processing apparatus, a
microcomputer, or the like included in an information pro-
cessing apparatus. The computer is a generic name of an
apparatus and a device which can realize the functions of the
present invention by a program.

While certain embodiments have been described, these
embodiments have been presented by way of example only,
and are not intended to limit the scope of the inventions.
Indeed, the novel embodiments described herein may be
embodied in a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the
embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover such forms
or modifications as would fall within the scope and spirit of
the inventions.

The invention claimed is:

1. A message control program which is stored in a non-
transitory computer-readable storage medium, and which is
used for a monitoring apparatus comprising a data storage
unit configured to store data received from a plurality of
devices, a plurality of internal application units configured to
transmit/receive a message containing the data in the data
storage unit, and a common bus configured to transmit the
message between the plurality of internal application units,
the monitoring apparatus executing the message control pro-
gram,

the monitoring apparatus further comprising a storage unit

configured to store a file describing a message type
indicating a type of the message, a service name for
identifying the internal application unit, and communi-
cation method identification information for identifying
acommunication method ofthe message, by associating
the pieces of information with each other,

the message control program causes the monitoring appa-

ratus to further function as a plurality of message control
unit configured to individually control a communication
method of a message transmitted from each internal
application unit, and

each message control unit including:

areception unit configured to receive a message containing

the message type and the service name from the internal
application unit;
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a specifying unit configured to specify communication
method identification information from the file based on
the message type and the service name in the received
message; and

a sending unit configured to change the communication
method of the received message based on the specified
communication method identification information, and
to send the message to the common bus.

2. The message control program according to claim 1,

wherein

the communication method identification information con-
tains a communication method name for identifying the
communication method, and a unique identifier for iden-
tifying one of a connection, a session, and a queue in the
communication method, and

the sending unit includes:

a first changing unit configured to change the communica-
tion method based on the communication method name;

a second changing unit configured to change one of the
connection, the session, and the queue in the communi-
cation method based on the unique identifier; and

a unit configured to send the message to the common bus
after the changes by the first changing unit and the sec-
ond changing unit.

3. The message control program according to claim 2,

wherein

the communication method identification information con-
tains a first communication method name to be used
when there is no delay in transmission of the message,
and a second communication method name to be used
when there is a delay in transmission of the message, and

the specifying unit specifies one of the first communication
method name and the second communication method
name from the file based on the message type, the ser-
vice name, and the presence/absence of a delay.

4. The message control program according to claim 3,

wherein

the communication method identification information con-
tains a first communication method name to be used
when there is neither a delay nor an error in transmission
of the message, and a third communication method
name to be used when there is an error in transmission of
the message, and

the specifying unit specifies one of the first communication
method name and the third communication method
name from the file based on the message type, the ser-
vice name, and the presence/absence of an error.

5. The message control program according to claim 4,

wherein

the sending unit changes the communication method, gives
the message a change flag indicating the change, a com-
munication method name before the change, and a ser-
vice name associated with the communication method
name before the change, and sends the message to the
common bus, and

each message control unit further includes a received mes-
sage sending unit configured to receive a message sent
from another message control unit to the common bus,
and to send the message to the internal application unit
based on the change flag, the communication method
name, and the service name given to the message.

6. The message control program according to claim 1,

wherein

the communication method identification information con-
tains a first communication method name to be used
when there is no delay in transmission of the message,
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and a second communication method name to be used
when there is a delay in transmission of the message, and
the specifying unit specifies one of the first communication
method name and the second communication method
name from the file based on the message type, the ser-
vice name, and the presence/absence of a delay.
7. The message control program according to claim 6,
wherein
the communication method identification information con-
tains a first communication method name to be used
when there is neither a delay nor an error in transmission
of the message, and a third communication method
name to be used when there is an error in transmission of
the message, and
the specifying unit specifies one of the first communication
method name and the third communication method
name from the file based on the message type, the ser-
vice name, and the presence/absence of an error.
8. The message control program according to claim 7,
wherein
the sending unit changes the communication method, gives
the message a change flag indicating the change, a com-
munication method name before the change, and a ser-
vice name associated with the communication method
name before the change, and sends the message to the
common bus, and
each message control unit further includes a received mes-
sage sending unit configured to receive a message sent
from another message control unit to the common bus,
and to send the message to the internal application unit
based on the change flag, the communication method
name, and the service name given to the message.
9. The message control program according to claim 1,
wherein
the communication method identification information con-
tains a first communication method name to be used
when there is neither a delay nor an error in transmission
of the message, and a third communication method
name to be used when there is an error in transmission of
the message, and
the specifying unit specifies one of the first communication
method name and the third communication method
name from the file based on the message type, the ser-
vice name, and the presence/absence of an error.
10. The message control program according to claim 9,
wherein
the sending unit changes the communication method, gives
the message a change flag indicating the change, a com-
munication method name before the change, and a ser-
vice name associated with the communication method
name before the change, and sends the message to the
common bus, and
each message control unit further includes a received mes-
sage sending unit configured to receive a message sent
from another message control unit to the common bus,
and to send the message to the internal application unit
based on the change flag, the communication method
name, and the service name given to the message.
11. The message control program according to claim 2,
wherein
the communication method identification information con-
tains a first communication method name to be used
when there is neither a delay nor an error in transmission
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of the message, and a third communication method
name to be used when there is an error in transmission of
the message, and
the specifying unit specifies one of the first communication
method name and the third communication method
name from the file based on the message type, the ser-
vice name, and the presence/absence of an error.
12. The message control program according to claim 11,
wherein
the sending unit changes the communication method, gives
the message a change flag indicating the change, a com-
munication method name before the change, and a ser-
vice name associated with the communication method
name before the change, and sends the message to the
common bus, and
each message control unit further includes a received mes-
sage sending unit configured to receive a message sent
from another message control unit to the common bus,
and to send the message to the internal application unit
based on the change flag, the communication method
name, and the service name given to the message.
13. The message control program according to claim 1,
wherein
the sending unit changes the communication method, gives
the message a change flag indicating the change, a com-
munication method name before the change, and a ser-
vice name associated with the communication method
name before the change, and sends the message to the
common bus, and
each message control unit further includes a received mes-
sage sending unit configured to receive a message sent
from another message control unit to the common bus,
and to send the message to the internal application unit
based on the change flag, the communication method
name, and the service name given to the message.
14. The message control program according to claim 2,
wherein
the sending unit changes the communication method, gives
the message a change flag indicating the change, a com-
munication method name before the change, and a ser-
vice name associated with the communication method
name before the change, and sends the message to the
common bus, and
each message control unit further includes a received mes-
sage sending unit configured to receive a message sent
from another message control unit to the common bus,
and to send the message to the internal application unit
based on the change flag, the communication method
name, and the service name given to the message.
15. The message control program according to claim 3,
wherein
the sending unit changes the communication method, gives
the message a change flag indicating the change, a com-
munication method name before the change, and a ser-
vice name associated with the communication method
name before the change, and sends the message to the
common bus, and
each message control unit further includes a received mes-
sage sending unit configured to receive a message sent
from another message control unit to the common bus,
and to send the message to the internal application unit
based on the change flag, the communication method
name, and the service name given to the message.
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